
EXPERIMENTAL STUDIES ON IMMUNITY IN CANCER

We are all so acutely concerned with the efforts that
are being made to learn something concerning the power
of the animal organism to protect itself, and possibly to
confer immunity against malignant growths, that there
will undoubtedly be general interest in the discussions
and articles by which the German investigators have re-

cently tried to gather up the loose ends of the subject
and to take inventory of our actual achievements and
knowledge of the problem. A symposium on cancer

problems at the last meeting of the German Patholog-
ical Society in Kiel,1 together with the animated dis-
cussion that followed, serves to give a good insight into
the views now held by German pathologists, while Anton
Sticker, one of the active investigators of transplant-
able tumors, has recently published a terse summary of
the existing situation concerning "the immunity and
spontaneous healing of cancer according to the results
of the modern experimental investigations."2
Sticker emphasizes the widespread existence of a nat-

ural immunity to tumors, which is shown by such facts
as the following : Tumors arising spontaneously in ani¬
mals can never be transplanted into animals of any
other species, and only a small proportion of malignant
tumors can be transplanted even into animals of the
same species. Metchnikoff was unable to transplant
human tumors to anthropoid apes, while Sticker has
made over four hundred attempts to transplant human
tumors to various domestic and laboratory animals with¬
out success. Even with the most readily transplanted
tumors, one seldom obtains 100 per cent, of takes, for
a larger or smaller number of animals will be found
to resist successfully the implanted tumor cells. Some¬
times a special strain of a given species may be immune
to a tumor which readily 'attacks other strains— for
example, mouse carcinomas have been found which
could not be transplanted to mice raised in Berlin, al¬
though readily growing in Norwegian mice. As yet we

have no understanding of the underlying principles of
this natural immunity.
Artificial immunity against the transplantable tumors

of animals has been secured by various means. If an

animal recovers spontaneously from an inoculated

1. Verhandl. d. deutsch. pathol. Geselsch., 1908, Zw\l=o"\lfte Ta-
gung.

2. Ztschr. f. Krebsforschung, 1908, vii, 55.

tumor, which frequently happens, this animal will be
found immune to subsequent inoculations, and in at
least some cases its blood will protect other animals if
injected before or soon after they are inoculated; occa¬

sionally this passive immunization has been found able
to cause retrogression of tumors that were already grow- *

ing actively. Animals have also been rendered actively
immune to tumors by previous injection of tumor cells
directly into the veins, by which route no tumors are

ever produced; while, in the case of transplantable
mouse cancer, immunity has been secured by injection
of mouse embryos, mouse liver, mouse testicle, benign
mouse tumors, and even by injection of normal mouse
blood. On the other hand, attempts to secure active
immunity by injection of cells killed in various ways
seem to have been generally unsuccessful.
At the meeting of the German pathologists the warm¬

est discussion arose over the validity of Ehrlich's views
concerning that form of immunity which he has desig¬
nated as athreptic. The main facts and the history of
this subject are, briefly, as follows: If a tumor is im¬
planted into an animal in several places at one time it
is common for several or all of the inoculated samples
to take root and grow; but if a single tumor has been
inoculated and has begun to grow vigorously a second
inoculation will seldom take. If an implantation tumor
is extirpated, however, the animal is now susceptible to
a new implantation even if made the same day as the
resection is performed, although if the growing tumor
is only partially removed it is still impossible to cause
new implantation tumors. In the case of mouse tumors
it makes no difference whether or not the tumors used
for the first and second implantation are the same, for
the presence of rapidly-growing carcinoma will prevent
successful inoculation with a sarcoma, and conversely;
but Sticker has found that a spindle-cell sarcoma

growth in a dog did not prevent successful inoculation
with a round-cell sarcoma. Ehrlich's explanation of
this phenomenon is as follows: The first rapidly grow¬
ing tumor attracts to itself so strongly the necessary
nutritive substances that the cells which are implanted
later, being at first very poorly supplied with nourish¬
ment, are unable to secure enough food and either perish
or multiply very slowly. Consequently this form of
immunity is best seen when the first tumor is growing
rapidly, and slowly-growing tumors may merely caus3
the second implantation to grow somewhat more slowly
than a primary implantation would.
This hypothesis of athreptic or exhaustive immunity

reminds one of the primitive hypothesis of bacterial
immunity advanced by Pasteur, namely, that after in¬
fection the immunity to subsequent infection with the
same organism is due to the fact that all nutrient ma¬

terial specific for this organism has been used up dur¬
ing the first infection. A number of investigators have
obtained results in harmony with this athreptic im¬
munity theory, among the earliest observations being
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those made in this country by L. Laeb and M. Herzog;
but a number of the European workers have failed to
secure resistance to a second implantation. These fail¬
ures are ascribed by the Ehrlich school to the use of
tumors which were not rapidly growing, in which the
athrepsia was not strikingly exhibited. As yet, however,
the results have not been conclusive or unanimous
enough to permit one to decide either the soundness of
the explanatory hypothesis or the universality of the
phenomenon, not to mention the significance of athrep-
tic immunity as observed in mice and clogs for our un¬

derstanding of the pathology of human cancer.

EDUCATION AND THE FAMILY

"The School and the Family" is the title of a recent
article by Professor Cattell,1 in which he discusses the

subject of the decrease of the birth rate in all civilized
countries. He quotes the familiar statistics which seem

to show that France lost about 20,000 in population last

year, and suggests the possibility that the future history
of the human race will be shorter than its past history,
and that its extinction will be due tothe gradual lower-
ing of the birth rate as civilization advances.
Professor Cattell has been making some interesting

observations for himself. A census of twenty-two apart-
ment houses in New York City, for instance, shows that
these contain 485 families and just fifty-four children\p=m-\
one child to every nine families. Here is the matter
from another viewpoint: "In eighty-one divorce cases

tried in a single month in a New York City court\p=m-\
divorces have trebled since 1870\p=m-\the162 married per-
sons had among them fifty-two children." Doubtless it
is intended by this to convey the idea that, while the
apartment houses may represent such utterly artificial
conditions as not to be worth citing, the divorce court
records probably represent a pretty good average of the
upper three-fourths of the population at least. He con¬

fesses that "these are extreme cases; but among the ed¬
ucated and well-to-do classes the number of children
does not nearly suffice to continue the race. The Har¬
vard graduate has on the average seven-tenths of a son,
the Vassar graduate has one-half of a daughter."
While the cause of this lowered birth rate is ordi¬

narily attributed to preventive measures consequent on

selfishness and love of ease, the Columbia psychologist
considers it largely a consequence of actual loss of re¬

productive power from overeducation. He states em¬

phatically that it is due to the substitution of the school
for the home as the chief educational institution. We
are making people sophisticated and obliterating their
natural instincts by rationalizing them. In his opinion,
girls are more injured than boys, and many women are

made incapable of bearing children from overeducation,
while one in four can not now nurse her children. The
following expression is epigrammatically startling: "It

1. Popular Science Monthly, January, 1909.

is probably not an exaggeration to say that to the aver¬

age cost of each girl's education through the high school
must be added one unborn child."
It is clear that Professor Cattell does not cherish un¬

qualifiedly the high idea of the value of our school and
collegiate education that is common. He says : "In any
case, the residuum of knowledge surviving the eight
years of elementary school is pitifully small;" and
again : "One of the most persistent errors of our school
methods is the teaching of a child at a certain age, with
great labor and at the production of much stupidity,
what could be learned easily and with pleasure a couple
of years later. It is possible to teach an infant to walk
two months before the body is ready, but bow-legs are

likely to be the only pronounced result." He is also
severe in his denunciation of the present system which
has placed the teaching of children, even up to the age
of 16, so entirely in the hands of unmarried females,
that probably not more than one in fifteen of our teach¬
ers is a man. In one normal school in California the
graduating class contained 272 women and just one
man. The difference between the American and the
German system in this matter will be realized from
the fact that there two-thirds of the teachers in corre¬

sponding schools are men.

Of course not all that Professor Cattell says will be
acceptable, either to educators, or to those occupied with
social questions generally, or with education from a less
special standpoint; but what he has to say is extremely
suggestive. There certainly is a .tendency toward
sophistication and the obliteration of instincts that is
likely to prove serious for the human race if it is al¬
lowed to continue. He says very well: "Perhaps the
principal danger to our civilization is the checking of
instincts by rationalistic considerations." All this is
of interest to us as physicians, not as a mere academic
problem, but rather in serious relation to our daily
work. We have more opportunity than any other class
of men for influencing people in the matter of the nat¬
ural instincts and their proper conservation and exer¬

cise. Have we perhaps been too much influenced by
some of the old Malthusian doctrines, that if the race
were not checked the limitations of the food supply
would check it? Professor Cattell answers, "But Mal¬
thus was a false prophet; thanks to the application of
science the means of subsistence have increased more

rapidly than the population. If the density of the pop¬
ulation in the United States were equal to that of Great
Britain, all the people in the world could live here in
comfort."

Professor CattelPs remedy deserves mention for its
startling character. It is that "the teacher should be
the family, and so far as may be the scholar should
be the family." He draws a picture of a school in the
country, the house a model of simple beauty, either con¬

taining, or adjacent to, the home of the teachers, and
surrounded by gardens, orchards and barns. It should
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